Ceropegia juncea
The fleshy stem and root tubers used as a raw material for traditional and folk medicines for the treatments of stomach and gastric disorders ( Nikam and Savant, 2009 ). C. bulbosa and C. tuberosa root tubers contain an alkaloid called ceropegin (Nadkarni (1976) , consumed after cooking (Mabberley (1997) . The root tubers also contain starch, sugars, albuminoids, fats, gum, crude fiber and valuable constituents in many traditional Indian Ayurvedic drug preparations that are active against many diseases especially diarrhea and dysentery. The ceropegin is an analgesic and tranquilizer which acts against ulcers and inflammation (Adibatti et al., 1991) . In view of this, the present study was designed to evaluate the antioxidant and antibacterial activity of Ceropegia juncea fleshy stem.
MATERIAL AND METHODS

Collection and identification of plant material
Fresh stem of Ceropegia juncea Roxb. family Asclepiadaceae was collected from a naturalized population in Nartharmalai (Pudukottai District), Tamil Nadu, India (Fig 1, a, (Keen et al., 1994) . The use of medicinal plants provides an indication of beliefs about illness and its treatment that may conflict with beliefs of workers in the formal healthcare system (Morgan and Watkins, 1988) . Ceropegia juncea Roxb. (Asclepiadaceae) is an important medicinal herb, which is used as a source of 'Soma' a plant drug of the Ayurvedic medicine with a wide variety of uses. maintained in the herbal garden at Department of Botany, National College, Tiruchirappalli, Tamil Nadu. The taxonomic identities of these plants were confirmed by Flora of the Presidency of Madras (Gamble, 1925) . Fresh stem material was washed under running tap water, air dried in shade, homogenized to fine powder and stored in sterile air-tight bottles for the experimental work.
Identification of chemical compounds in C. juncea stem by GC-MS method
The identification of bioactive compounds of C. juncea stem was carried out by GC / MS method as described by (Adams (2001) and Christos Liolios et al (2007) .
Bacterial cultures
The bacterial cultures tested in this work Bacillus subtilis NCBT 008, Citrobacter koseri NCBT 042, Entrobacter aerogens NCBT 012, Escherichia coli NCBT 001, Klebsiella pneumonia NCBT 018, Pseudomonas aeruginosa NCBT 054 were maintained in immobilized condition in Nutrient Gelatin medium containing Gelatin 15g, Nutrient broth 100 ml with pH 7.2 (Harrigan and McCance, 1969) in Microbiology Lab, Department of Botany, National College, Tiruchirappalli. Preparation of stem extract 100 gms of dried stem powder was extracted using 300 ml of sterile distilled hot water and 90% methanol (v/v). The immersed stem powder was kept in a shaker (60 rpm) for a week and filtered through Whatman No.1 filter paper. The extract was concentrated using simple distillation and lyphilisation method and stored in sterile vials at 4° C for further work.
Total phenolic content assay
Total phenolic content assay was conducted using Folin Ciocalten reagent method (Sato et al., 1996) . An aliquot of 0.5 ml (100 mg/ml in 80% methanol) of the extract was mixed with 0.5 ml of Folin-Ciocalten reagent and 0.05 ml of 10% Na 2 CO 3 and absorbance was measured at 735 nm after 1 hr of incubation at room-temperature. Gallic acid was used as the standard for the calibration curve and the total phenolic contents were expressed as mg gallic acid equivalents per gram of tested extract. Measurement of α α α α α,α α α α α-Diphenyl-β β β β β-picrylhydrazyl radical scavenging activity Quantitative measurement of radical scavenging properties was carried out in a universal bottle. The reaction mixture contained 50 ml of test samples (0.1 mg/ml) or 80% MeOH as a blank and 5 ml of 0.04% (w/v) solution of α,α-Diphenyl-β-picryl-hydrazyl in methanol (Oktay et al., 2003) . Two different known antioxidants such as Vitamin E (0.1 mg/ml) and butylated hydroxytolune (BHT, Sigma) (0.1 mg/ml) were used for comparison as positive control. The colorimetric test for free radicals relies on the reaction of a specific antioxidant (AH) with α,α-Diphenyl-β-picrylhydrazyl (α,α-Diphenyl-β-picrylhydrazyl-H+A) and the method was adopted from Ohnishi et al. (1994) . In the radical form α,α-Diphenyl-β--picrylhydrazyl resulted in a maximum absorption at 517 nm but upon reduction by an antioxidant, the pale-yellow non-radical form was produced and hence the absorption at 517 nm disappeared.
Decolourization was measured at 517 nm after incubation for 30 min. Measurements were taken in triplicate, α,α-Diphenyl-β--picrylhydrazyl scavenging effect was calculated using the equation. A 0 was the absorbance of the control and A 1 was the absorbance in the presence of sample (Oktay et al., 2003) . The actual decrease in absorption induced by the test compounds was compared with the positive controls. Extract concentration providing 50% inhibition (IC 50 ) was calculated from the graph of percentage of inhibition against extract concentration. Tests were carried out in triplicate.
Measurement of reducing power
The reducing power of the stem extracts of Ceropegia juncea and butylated hydroxytolune were determined according to the method of Yen and Chen (1995) . The extracts (1-10 mg/ml) and butylated hydroxytolune (1-6 mg/ml) were mixed with an equal volume of 0.2 M phosphate buffer (pH 6.6) and 1% potassium ferricyanide and then incubated at 50° C for 20 min. An equal volume of 1% trichloroacetic acid was added to the mixture to stop the reaction. The mixture was centrifuged at 4500 rpm for 10 min. The supernatant was mixed with distilled water and 0.1% FeCl 3-at a ratio of 
RESULTS AND DISCUSSION
Bioactive compounds
The chemical compounds isolated from C. juncea stem is presented in (Table1), which revealed Betulin and Lupeol, the two major compounds might have been responsible for antioxidant and antibacterial activities.
Antioxidant studies -DPPH and reducing power
The scavenging effect of the stem methanol extracts on DPPH radical exhibited strong radical scavenging activity. It might be due to their hydrogen-donating ability (Oyaizu, 1986; HyangSook et al., 2000) and is generally associated with the presence of reductants (Pin-Der and Duth, 1998). The total phenolic content of the crude extract of the leaf (100 mg/ml in 80% methanol) of C. juncea was 12.0 mg (mg gallic acid equivalent/ g). Scavenging effect on α α α α α,α α α α α-Diphenyl-β β β β β-picrylhydrazyl radical
The leaf extract was screened for DPPH radical scavenging activity according to the method Ohnishi et al. (1994) . C. juncea stem extract exhibited stronger radical scavenging activity than butylated hydroxytoluene and vitamin E ( Table 2) .
The concentration of the crude extract decreased α,α-Diphenyl-β-picrylhydrazyl to 50% of the initial radical concentration (IC 50 ) in 30 min.
This parameter is widely used to measure antioxidant power. A low IC 50 is indicative of the presence of strong antioxidant compounds such as flavones, catechins and xanthan (Shimada et al., 1992; Schinella et al., 2000) . Strong radical scavenging activity of stem extract of C. juncea might be due to their hydrogen donating ability as stated by Oyaizu (1986) , Hyang-Sook et al. (2000) and is generally associated with the presence of reductants (Pin-Der and Duth, 1998). At proper concentration, the crude extracts may act as electron donors and react with free radicals to convert them to more stable products and terminate radical chain reaction (Duh and Yen, 1997) . The results demonstrated that the stem crude extracts of C. juncea have potent free radical scavenging activity. Reducing power of C. juncea stem extract
The presence of reductants (antioxidants) in the stem extract would result in the reduction of the Fe 3+ ferricyanide complex to its ferrous form. The formation of Perl's Prussian blue measured at 700 nm can be used to monitor the amount of Fe 2+ complex. The dose-response curve for the reducing power of the stem extract is shown in Fig.3 . Butylated hydroxytoluene (BHT) was used as positive control and the reducing powers of stem extract also increased with the increase in the concentration. At a dose of 10.0 mg/ml, the stem extract showed reducing power value 1.75 when compared with the BHT control 2.5 respectively. These results revealed that the stem extract acts as electron donors and could react with free radicals, converting them to more stable products and terminating the radical chain reaction (Yen and Chen, 1995; Yamaguchi et al., 1998) .
The above results suggest that the C. juncea stem extract can eliminate human health problems in which free radicals play a major role (Karbownik and Lewinski, 2003; Lugasi et al., 1999) . There is a continuing effort in the food industry to seek additional plant sources that are safer and better antioxidants C. juncea stem extracts can serve as a suitable natural source of antioxidant.
Antibacterial Activity
The minimal inhibitory concentration (MIC) value and the minimum bacterial concentration (MBC) value varied for the six bacteria tested for this study. Bacillus subtilis showed MIC 60 mg/ 5ml and MBC 70mg/ 5ml, Citrobacter koseri showed MIC 90mg /5 ml and MBC 100mg/ 5ml; Enterobacter aerogens showed MIC 70 mg/ 5ml and MBC 80mg/ 5ml; Escherichia coli showed minimum values of MIC 50 mg/5 ml and MBC 60 mg/5 ml; Klebsiella pneumoniae showed MIC 60 mg/5 ml and MBC 70 mg/5 ml whereas Pseudomonas aeruginosa showed maximum value. MIC 50 mg/5 ml and MBC 60 mg/5 ml. ( Fig 1,d,e,f,g,h & i) . In conclusion, C. juncea stem extract can serve as a safe natural plant antioxidant to the food industry. In addition it can also be a potential antibacterial source and the bioactive compounds will find a place in the formulation of herbal medicine to treat bacterial mediated infections.
